Materials and methods

Sucrose density gradient fractionation
Sucrose gradients were produced by layering 5 ml 17% (w/w) sucrose solution onto 5 ml 50% (w/w) sucrose solution in a 12 ml ultracentrifuge tube followed by incubation of the tube horizontally for 6 h at 4°C.
Leupeptin (15 µM) was added to the gradient forming solutions just before forming the gradient. Then, 2 ml of membrane suspension was layered on 10 ml of a 20-50% (w/w) sucrose gradient in 10 mM Tris (pH 7.6 at 22°C), 10% sucrose, and 1 mM DTT with either 2 mM EDTA or 5 mM MgCl 2 . The gradients were centrifuged with a bucket rotor for 3 h at 100 000 g at 4°C. Using a peristaltic pump, 0.85 ml fractions were collected from the bottom and stored at -80°C before analysis.
Membrane markers
Membrane types were identified by a set of polyclonal (rabbit) antibodies (Agrisera) against specific markers: endoplasmic reticulum marker, luminal binding protein 2 (BiP2) (Cat n°AS09 481); tonoplast marker, epsilon subunit of tonoplast H + -ATPase (Cat n°AS07 213); mitochondrial marker, cytochrome C oxidase subunit II (COXII) (Cat n°AS04 053A). Antibodies were used in 1:1000, 1:2000 and 1:1000 dilutions, respectively. Golgi membranes were identified by measurement of Triton X-100-stimulated latent UDPase activity (Nagahashi and Nagahashi, 1982) . Released inorganic phosphate was determined as described by Johansson et al. (1995) .
Results
Fractions from the sucrose gradient were analyzed by immunoblot with mAB against ZmHK1, and the membrane type was identified by antibodies against specific markers. The distribution of Golgi membranes was determined by measurement of latent UDPase activity.
In the presence of Mg 2+ , BiP (ER marker) was distributed in two peaks corresponding to fractions 3 -7 and 12 -14 (Fig. S1 ). In the absence of Mg 2+ , BiP2 was distributed broadly in fractions 4 -13. UDPase activity (Golgi marker) was detected around fractions 3 -8; it became broader and shifted to lower densities in the absence of Mg 2+ (Fig. S1 ). The distribution of plasma membrane, tonoplast and mitochondrial markers did not depend on Mg 2+ (Fig. S1 ). ZmHK1 was detected in close correlation with BiP2. In the presence of Mg 2+ , ZmHK1 was detected in two regions corresponding to fractions 4 -7 and 13 -14. In the absence of Mg 2+ , ZmHK1 occurred in fractions 6 -8 corresponding to the center of the range occupied by BiP2.
